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(57)Abstract: 

PURPOSE: To prevent interference to realize long distance 
transmission even at the time of using plural systems using an LED 
in parallel, to directly transmit a signal such as a Manchester code 
by radio, and to provide an effective and convenient optical axis 
adjusting method. 

CONSTITUTION: An LED 12 is arranged at the focus position of a 
parabola reflector 1 1 of a transmitter 10 or the neighborhood of the 
focusing position, and the outgoing light of the LED 12 is reflected 
by the reflecting surface of the paradolic reflector 11 so as to be a 
parallel light. A pin photodiode 22 is arranged at the focus position 
of a parabolic reflector 21 of a receiver 20, and the light reflected 
by the parabola reflector 21 is converged to the focus position, and 
received by the pin photodiode 22. Also, an optical axis is adjusted 
by using an optical level detector, light emitter or light receiver 
whose directivity is wider, than the transmitter 10 or the receiver 
20, and constitution in which the two parabolic reflectors for 
transmission and reception are integrated or the like. 
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(54) Bfi9i©£*H 3fcfc^£«3Se2Kftfc&^^ 



(57) [WffPDljKoffiB] 

rtIt3tSWffiSrtt?if 2 (75^7 * - 7 y 7 U7 9 t , 
SfJlE^2 <D/n°7#7 y 7 I'^^fflMfilXli^OfiS 

b , SfllE^ 1 <ZV* 7 # 7 y 7 U- 7 7 t HfFfESfS 2 (75/-? 7 # 

7 y 7 u 7 * cojt W^s^pff ic: ft -5 «t 5> -<*{b £ *i fc M l 

©*«i*iii*{tis«*'>4< 1 t> -Steffi v\ m*i 

»&i£g{f !&@ t m 2 ©*«t»iiSS:m««»w «fc 9 Zv Mi 



«^tt*<B#tt#fl«r£ffi£*Tg« Affile J: 9 flinetf 
[ff*«2j rtS(C)tRStffi?r^-r?,ftiro^7^7 

y7U7 7i:, HUfEft 1 <7)^<7^7 y 7 W7 

rtB(-3tS#tffi«r*-r5ft2co^N°7#7 
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05987 0# (P 305987 0) 



l. SK2<7>*^i»iSS:fSaS«S:fflv^TXtMc:iifg-r55t: 

bmbss 1 aw» 2 ^3t«»ais«»K^«.ai«3g«wia 

ft l aSfl|(©«rlEi£«|njtt38*»36^&*||li 

r k ^tfi:t5*I»Mw^iS*S 0 
[f**B3] «*^iXfi2ia*^3tWWIS*fe^J: 

f? 9 XftHftilfB 

xmmmytm^zmmi-z^&k&^zytmmmmm 
j-iasn^s^*T-i:, *&E33te*^a;&«#j&>&a: 

•9 ft i (o%mmm^mmm.<oimt^^tL c t ^tgia l 

T»EiE«lfttt**»^&JB2^>r K*«rasmi>. IB 
io**lli3a«*«W5fiK«»cJ:0|S2©^ K 

U 

BK-rsiigft3sa^5>ft3(o^f>r K#*ai»i-a t * 

tic. ft2^3tSEjtgg|Sft^itx*fifti^3t««I^Sff 



^tt^i 2 ^7^7 y 7 * t . 

BUEft 2 <D^7>^7 y 7U^^O«^fir«Xfi-t<Z)ja^ 

1, *2<o*tiji»a&gm««*rfflv^Tav^cai«-r53tt 

ft2^«M^AttKo^§fiBo£«^Jtttni£v^ 

ft 2 o*«iiftjSS«»«^tt*ii«i*i^H&EJffi:»ieitt» 

KKJ^ftio;*^ K#fc»«i-*;r Sao* 

•Ms^ofc r k S:tt«LT-t<D#*li«:H5£U 

Jfcwc, !Bi03t««a6SfS3i«T*fiiS«3g«^p,»2 

fc«r»2<o*«*ass«36»iiiJaiU JB 2 
S«SS«"CttflftEJE*lRlttS*»lcJ:5JB2<o^f>f Kft 

^•^m-r^ <h \z x v ft 1 (oftmm&gimmmnytm* 
w^£VM2(Djf'( h^^m-r^^kizx^o §ao* 

e i ituisft 1 e>ytmmm%:mmw* 1 u±.wt 

tt, »2<D**j|ftj^«»1tS:iK±K«tfcrtSr** 
t"5ff *3S4 x«ft 5 E*0)tMj»S«co*tt|li 

mx\^(D&m^Ei^rifzmytm^k. mm-r^mn 

iES2^7#7 y ? ^ ? ? (Dm&Mw.y.te : t:<Dm% 
iz&ztitzgLitm+k. mu$:ytm*<Ditit>m^frb$: 

L, iKrEftl<7V<7#7 y 7i^^^SrS(rEfB2^>^7^ 
7y 7^^^J: , 9/hMi>iL-CSiiEft2f0^^^^^y y u 
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get, 

U 

striae 10^7^7 y 1^ ^ <t tuieig 2 ^ y 

[0001] 
[0002] 

a* e> & wo -c. tr^ra oeai^j 1 1 sr r§ r fce^ iz jb v > 

[0 0 0 3] ffe*, LEDfi, i3 9(C^-TJ; 5 t-#§r&] 
aSlCttfil^ftt L E D t MM I/>X$r-#T«t 

So 

[0 0 0 4] 

[SSWasfSfltLJ: 5 if 5 HUB] L^Lft^b, ±IEL 
ED^J:9fS-»SriSmi-**«ij»Sg«'Ctt, \s^X\z£ 

^■ciemsreasf a t tr— Asanas 9 . §:<t 

£ h 3 9 C^ti: 0 tc, *ft<Z>«««v<9 i^/K* 

It. SfS 6 i ^ 5 fUH£*sfc&. 
[0 0 0 5] £<bKi, FM^PM§^5Bf:J: 9 :/n — 

k^v Kfli ^\z&m-rz><DX\ m&m mit^^x^mm 



r 1 J Sr*n-€ f ni2l4 0 (a) (b) [Z7jki~X 0 f-Sf 
£ei£Lfc4§£\ HI4 0 (c) (c^-Tipi-l try 

[0 0 0 6] h 

1 (d^f J: 0 \Z, NRZ (Non Return-to Zer 

mmu4 2 (a) (b) ics-t-jisi^ ?uv?m 

*i©tlWftW»aftEII8 (EX- OR) ^(lifClSt 
£^i^-e#£ 0 

[0 0 0 7] ro^>^3i^^?9F#SriS»«|j»T?eaii- 

[0 0 0 8] *fc. *«»Sr*iJfflU-CJ£W«eiSSrfT5 

[0 0 0 9] ftio. *v^lSH4©*Srfflv^fca*©*«i 
liM^r Ltli, «itf(M>¥2-3 7 9 9 7§&* 

[ooio] *»W*i±IE!S*<olBH^^<K*, led 

/ST#ttws*e»ttfc, -£tzwmm&?to ^ttfxz 
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SrSSHttl-** ft v Mt»*:» 5 . 
[0 0 1 1 ] 

So i-ftfo*>**W^«t*Lfi, rtKtcjtKStffiSr*-rs 

^ * * ®«*ffi«Xf4-t OiSflfJ-E £ ttfc**** £ > 
i£ff tf ^T^mjfS^^^T- SriBid-r Sr Wi" 

7#7!J7^^^ BUlE*2<ZV*7*tf7 y 7U??(D 

lAttK tt* ©iEflJKE S ixfcS**^ . • HUfE^:* 

^^tuf^2(7)/V^7 y 7 U^^CO^ttt^spfj^/jj^ 

ii— *fls*ixfc»io*«liaam3fi«Sr^ft< it 

— ^ 1 ^)*iSMIf gg i I 2 

v>«fttt<0##»«:R«\ IB 2 SIS^Su 
[0 0 12] Sfefc:, **MJCj;jxtf. rtffitc^Sttffi 

^2C7V^#^ y -7 I"? ft, M&X2<Ds<7tf7})7 

1/ * * CO £ {£ g x f 4 * CO ift i c IE £ n fc s ± t , 

y ^u^^tHuis^ 20^7^7 y 7 \sp *<o%Mfrw- 

*«©jfi«^Jttt»x£v^«rfttto****rK»4, SB i o 

o*icD^ K*«raau, m2<Dytmmm$:mmm<n 

U SB l <03t^lftSIS:ft^gT*f4Hufa* 2 (Dtf^f K*i- 



(4fufESB l o^f-f K*CS^v ^T*tt-&t>-frSrfT 5> ^ t 

&¥tmkirzftm&m&<oft&mm%mi&m£tiZo 

[0 0 13] **W(cJ:tbtf, rtffilcftKStffi 

^t«gl^°7#7y7U^^^, SfflESB 1 <*V^- 
y 7U^^(OM^ffi«X(4*cOjfi«^ESix^i*3t 

m+k. mm^^mmxmmmytm**mMi-z^& 
k&ttzKBMmmmmk. rtB^jtsitssr^rrs 

»2^7JJ?7j7H^i:, *MESB2S>a?9#7 y 7 
^^^©«^flr«xJ4*oifi«^ESnfcS**^i, 

*^zytmm%:mmwik&m^. mmm\<o^^y 

y ^u-^^i:Mf5*2<7)^7#7 y 7 1"? ?(D%Mfr¥- 
*5V*T, *2 03t«i»iSSfS3S«^^««wift«^Jt 

m l <0^>f K3te&-i£ff-t5 k k t>^-t©3t«*fi]S:*ffi 
S-fr, * 2 0*«lj|fta$«*«^f4*|EJE*lB]ttS*« 
M J; 9 SB 1 >f K* "T 5 r t fc: J; «9 * 1 <D%m 

mm&immwsoytm^^tizi k ^mm^xmm^mi^ 

S{f^gTiig:lfSH^J: ! 9^2(7)^ K3tSrgfSf5 
^tia^g d t SrB«-t" S r k \c X 

9fBi ©*«ii*a&$«ai«<o*ttS:HSu, si^ii 

536«««^e>*3 0^f>f K*SrS«f Sirfct^ S2 

o**j»^(53e«*T?f4* i <D%mmm^{wmw<Djm 
WLk^zftmmmw<Dft^mmxm*mmtstiz> 0 

[0 0 14] ^ blz^ &&W\z£tit£. 

m*k, mm^^$mmxmmmftm*&mmi-z>^& 
k&G'tzytmmmmmmk. rticMtti^tta 
I2^7#7!)7^^, fltris*2o^7^7 y 7 
* * ©*,^<ft«Xl4-t oafip^E S ixfcg**^ k > 

zmi-zftmm^mm&kzm^. *we»i©^?#9 

y 7u^^^h51E*2 0^7^7 y :7t^^<03te«to 5 ¥ 
fT^ftSi5-#{t$n^*i. K2oXi«9tttt*l 

*3^T, *2<o*«|*afeg«3S«(Di^3S11©iS«^tt: 
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±lfl»^*o*»li*rti*«ffiS*TSfll*«^ J: 5 It l 
ffltt***^ «t r> % 2 (Oil 4 K**rS«r6 - <t ^ J: 9 
[0 0 15] 

y 7U^^SrSJE»2^7^7 y 7i/^^i!)/|^|: 

l-cwe!B2©^9#9 y y ?<Dmm^m%&±^= 

MLt. a>oB^ifili£ E«LfcjfcjK»a&gfBtt«^ 
[0 0 17] £bfc, *»WfcJ:*itf, rtffifcftsatB 

m5»i^7#7y7^^^ mm^i(Ds<7 
^7 y 7u^^o^/Sffi«xtt*ois«f-E*nfc«* 

S2^7#7y7^^i, fWrE*2<o^9#5 y ^ 

«TE***^oU*«*^ & D ttii-#a 4: 

y ^u^^4:mrfE^2<D^7^^y :7i^*<Dfttt#S5p 

[0018] 
[0 0 19] 

•t*«r'<9#9 y ^ u^tcj; 9¥mtt5^ 4:**-? 
SrRJfcJ-a wi*t?#8©"C, LEDSrfflv^fc*»C!?S6 

[0020] ztc, m^i^m^^mmmmm&tytm 



[0 0 2 1] 

-rz>o mat, *«w^«*as«««©--ji*««:*-t- 

i-flWcEL H3ttHi^«3S«fcia2 0SfSSS.BSr^ 

9u/u-efflv^fc*«iiiSfiii4r*i-«riiia, B4ii, mi 
^7^-rmmmxh^o 

[0 0 2 2] 111 f^^T. '<7&7 1)7^^1 1(7) 

i^iXlif^iSfCliLEDi 2^E«Six, LE 

d i 2<omit3t^3pff jtj-^s ± y 7 

y 7U^ l i^jfeEH6*3J:VR*tffio*:t £ (n 

4:, BHP^AJi, LED 1 2©fflW#as^TA*7 3« 
7^71/^1 Hi:j:0KJItS*tSJ:5^1ll*i-*Cfc 

[0 0 2 3] Rtt®(7)P^4: LTtt0iJ;ttf 1 0 c m<Dh 
Oifflv^r t^t?#5 0 4^7#5!I71/^?11. 

[0 0 2 4] Lfcj&SoT, w<Z>2S«»«l 0 tC«ttl«, 
/<7*7y 71s? ? 1 1<©P&4:*LI^— A«-Ci£fg 

&<£>j£as <9 1 ft^ 17 - <D«*>**/h»tc Jf $ 

'**<03S«Sr^5 wu-cfflv>fc4i-&^ 
T**rlWitL-C«rai^iS«:ltai-« r t 6 0 
[0 0 2 5] o#*lC N H2Sr#flaLTgfS3S«2 0 £t£ 

(PD) 2 2j&se«3*l, ^7*7 y 7^?? 2 1 icj: 
D2 2(a ti% 0 Lfz&oX, C^glfitl: 

[0 0 2 6]o|X H3t#RlLT±Ei£«»«l 0 
A-l 0D«lf^i2 0A~ 2 ODSrffll^fcSSKSrR 



#fff & 3 0 5 9 8 7 0f (P3059870) 



5 0 ^(D^^^ h/Hi^MS^l 4MHzT 

fe*9. ±6MHz(DM^fU JBK*»*r***V\ 
[0 0 2 7] Lfcjft*oT. ^CO^J£0iJi^«ttL^ #i£{f 
0A-1 OD^t-AM^otSft<5(7)t% 

liH4l:*tJ: 5*;*-<^ h^tt^^D- K'*> K 

ff-^x^fg-rso-e. ^iiig2 o a- 2 0D{ii]-m. 

[0 0 2 8] l2 5f±SB2£)iljteflli: LT, 10Mbps 

■^eaH-afci&^u ^mmmmtmmmmi oa-i 

0D^§flil2 0A-2 OD^fxtl^o d tf>*§ 

iSttt, 1 0 A- 1 0 D fvs° 7 7 y 7 W 

2 0A~ 2 0 DdS^7#7 !J71/^^21 Xjt&MM-f 
Z>(DX\ =F&&ffilEfrZ>^bfrXZ, Lfc^ot, 

[0 0 2 9] H6ttiSfS««l 0 <^fta£B2 0 <D%M 

ffir^ttSrWi-Sgff u-</^tHffl^S:3t«2 3^J&«9tt 
tf<b*U Lfc^o-C, ^7/^7y7l/^^2 1(D» 
^otl^<TUw5S2 3M«fc 9MKf 1 0^ 
b<03te£§3teLT3teu^/M$UJ»2 4 £ U-</l^-^ 2 

[0030] i^iiiiM^t^^ s-ras« 

Stl 0«fc$fS»«2 0«t-— AfoEft, — 

3d^PD22 (B2#i) (C§J9#x.* i/^A^ — ^ 

2 1 ^ftMSrWSEl-So d<£>g:{t3£B2 
0 fiijopSfi— AT* J: v > e 

[0 0 3 1 ] 17 f*j£fi3S« 1 0 <h ft« 2 0 (Dftl<D 

*K Srfi3$H2 0{ffl<E>PD 2 2 (i2#i) KlteftW* 
✓MftttJ*2 4 £ U-C/U^— ^ 2 5dS»«ESttS 0 
~C\ £1\ SfS3S«2 0^BJ{^*3V^T^'<y^^— ? 2 5j6S 
**ffl^*5«t 5 C^°7^7 y ^ ^ 2 1 <7)3fe$4^P 

s-r^o is^ii, i^ft^Bi ofij(oai3t»i 3^^- 

LED 1 2frb?t$:mttiTZ> 0 tLt, </l^ 
2 5SrK«LT. §:{f3£«2 0{RiJ(7)^$ft^|iS-r 

[0 0 3 2] H 8 f£i£<f M£M 1 0 <t§:ffl£fi2 0 <D{&<D 



<5fc<fc<£>§:{f§§l 4 ^7vf7!i7^^ 1 \<D%m 

*\ S(aSS«2 0«J{^JiS3t«2 3 i: U^</^— ^ 2 5 
^fil^tiSc -A^WSE#^SfBSS«2 0 

0^7^7^ 71/^2 1, 2 2 ^sMpg-r^d 

[0 0 3 3] B9te*3<0Hffi«**1- o w©H*«-e 
X. Mgf 1 0 B tSffg!2 0B^-*i:i^ 

d^HJfiflr||tcJ:ixtf. 2lf§3£«l 0 A, lOB^Sffg 
12 OA, 2 0 B©-*(D3t«^IIt60^tl*(D 

60 

[0 0 3 4] 010 {ill 9 {ZTj^'tm^itBW: 35, 36 
EWE««3 2, 3 4 ^@fi«1tnyhP-7 3 1, 3 3 

ds»jte>n, Eiteaw*3 1. 3 4i*#*ft£Siirafc#L 
[0035] zcoitmmmjjfettmn-tzt, siva 

*&«©-*{bSixfca6Sfll361l3 5«rB*L.*ir^-f 
^P3>tv-^^tt5(H]eii^>hD-7 3 1 l£ 

<toTln]te^«3 2 SrffHj^bTk^ • aE*fi)tC^>f 
[0 0 3 6] d CD^^ ioti ^ fl/c 

^s«^a3 6(7)^if^gi o Bfrbmhtix\,^z>ytm 

#Sr3feSLooia"l3*fliJ(^SfSSga2 OAtcTltaiL, 

0«i^>hp-7 3 1 f^^l^it^n^Il7|S]^(7)7 , C 

[0 0 3 7] ftc^JS, dcoJ: olzLxmtptEM 
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ftfKrff 3 :^aot0gll^ hP-7 3 3 ^(hJ 
K*»3 4^J:0 3lfi*^t?-frSrff 5o -fcJxtf 

[0 0 3 8] ft£>, r<©*ftfcJ:ixtf, £1\ Wf5<nm 

»»^-TtLS3tW-f^S:*iEr5r t^-e#S 0 ft*3, 

[0 0 3 9] WiBHl 1 (a) 

lsK-f ^h, 4 0° JrjISL, SE^fifcl^ 
i^T\ Hii (b) (:/TtJ:9(:l27f77 B tLT* 

[0 0 4 0] HI 1 2 — B 1 6 Sr#HB LT-f —9"-* 

i-±5ft**»iS«fll««3.5, 3 6 t/^yf/ua^ 

— ^ (A^T, /^y = » 3 7A, 3 8 Ai-J: 9 
Six, r<^*«^«H*fe«o«*3 7 4rH**«^JH 

^3 8*>f-f*y mm o^^^xr-^Bm^rf 

bo 4— Ml 4 0tfbT/KD^#*^«9i?)C6* 

A, 4 l B, 4 1 CSr^L-C-tix-Pix**:©*;^!*** 
fSSB4 2A, 4 2B, 4 2 D W*t &ixT 1^5. 

[0 0 4 1 ] ft^o; 3 7,3 8 «ij£>i£§;{f 3 

5, 3 6#^^*3V>Ttt, 01 3tc^i"J; 5tw3lfS3gfi 

1 o (tsff^e2 ott-tix-pix©/'?^*^ y ^ i 
«t 9— frftstuTv>s 0 aifsasai ooled i 

2 £gfB3£fi2 0<&7* h^T;?r— K (PD) 22f£^r 
ix«x»***l 7 £§:;ftgffi2 7K:*ttSix, &{B& 
HOi Sfg 2 o otJffijettJE^-tix-eix iR7>f 
^^18, 2 8j&SKtt&;h,-C1^5 0 

135, 3 6ttffi*o*rai:ii«pr«ftJ:5^, 0 10 
(C^i-J: 3ftSieWfl3 2, 3 4 tEKE««=i>'hn- 
73 1, 3 3 I: i 9 *H^±TStt 

[0 0 4 2] C^^giCjott^^ffiffl^^TtM 



IMffit4 2 (4 2 A, 4 2B, 4 2 C) tt, 01 

4K*1"J: 5l-iSS«XWS«ds«*Brp]tt^ftS J: 
tb^^JEV L E D 4 3 

<t \s>Xif%~7* h^t- K4 4^KJt^nTt^ 0 
ft*3, 0 1 4fd^i-*«E«^Sft3£K4 2tt, — «i L 
TlS^«^eft:^*f LT 1 0(DUyXW^7^ h ^ 

LED 4 3*s@0flpjW»TS:lfl]< <t 3i-ISBSturv^ 

[0 0 4 3] ^w-C,- »*«<OaSaflH6«3 5, 3 6 £ 
4 3 ilttfflOft*&*£i£§{s3£«4 2 A, 4 2B, 4 2 COW] 

«*«<D2S£«3£«3 5, 3 6<DjfcM«r««|j|ia»fll|fe 
S4 2A, 4 2B, 4 2COI*U t[l&<D 1 oK|n] If 

[0 0 4 4] 3fc1\ **W<D#»*SS«-Ctt\ B15I: 

fs#»*T?*>a ioMbp s^^a^fj-Br-ceats 
:^flf ^StS^^^ h;>M2 omh z tr*^ 

S££jjX5<E>TN l>i*no«&3fc3 7, 3 8fl^)SSffS 
13 5, 3 6 4:(D|Bt?5i«BSrJfcfftLTV^ftv^S«3fi 
K4 2A, 4 2B, 4 2CJi, 2 0 MH z «fc «9 iS V 
O«S«C0!lx.«3 0 MH z<D^r-r ]) K^fiSrHJ 5 

[0 0 4 5] ftfe*-, 0!lx.^y=i>3 7 AfCg^StLfcL 
illS:«^e3 5tt, ^°y^>-3 7 AS:3i*>±*f 5£^°y 
33 > 3 7A^b^(a »9lHltettl«=^ hP-7 3 1 

*Ee««Sr««iLr 3t#S:«x.tf**lPj^ 1 ^^^y° 
(«Atf-2° ) 3±TE«E««S:IB»L-CK 

7° (Witf2° ) ^tt^-^r, rcotbft 1- 4^9 001 
Vm+zk\z£9ft1»&±TJ?fa\z9 0 o , *^f^tc 
3 6 0° &W}-fZ><DX\ Z<D$&m*7E&-tZ>Z.k&XZ 

[0 0 4 6] m^mmm s&ztDj&tw^tetfj k 

S2 7Clt h^V^— K2 2ffl(D^7XfS5 

1, ffilnR, TV^S 2^H3SSttT*5«9. T>^5 2 
<OttiMt*lr$:^<<'<xy>(Jl'fi (HPF) 5 3^riiiMS 
■frS r k J: 9 ^/^f K*Srtttai"So *^T-H P F 5 3 
(Om^ff^-^ U-</U^ti3^5 4\C£ 9 DCm&l^&Z 
tl, CODCl^n>/NV-^5 5CJ;^MlE0 

[0 0 4 7] -Tftfc*,, 01 2^*3t^Tj^Sft3fi«3 5 

^^3t c f 3 ^ilx.{i+^fflo^S:{f$lg4 2Bco^f^^r&] 
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S„ ra>»£\ 5^^{f^Bi 0 i:S.ft3S 

[0048] rci-c, 3i5ff^e3 5«:^ K*©*aa 

tft^4^W>f K3t(OftffifS-9-^^W u^<>M;:#S{i 
^ftttlSrftttS J: 5l-LTfc-J;v\, #>f 

[0 0 4 9] rcDj; 5^iSS(B3Sit3 5 t«x.tff@S« 

ifi4 2 BteCCDff^Sff-f S£r_hfE3 OMHz^ 
K#<D2*MSrfM£U 0l5|:/Tt«t5l:i-OMbp 

s <D^i/^^*?n^x*mm£fto 0 ^git^a4 2B 
^^i-d3 omh z o^f-r K*©a6asr»wi-So 

[00 5 0] rct\ iS*«SS«3 5ii^yn>3 7^ 
bOiSiS^— *fa-^-£: 10Mbps (^iSiSff -^-f^SI L 

W>:W*«*!a s aiffi**t*i:, MffM4 2 B^ilff 

3 5^#«-§-KB08C«x.tf 2. 5MH z (Djf^-^iH^^ 

[0 0 5 1] ~c7>J: 5 *ii(S3Sfli-efi, joSi^o 

:©fcftAGC (e»«t#*ffl) fciOSftu 

:i:iaUGC^S^t< LTAGC^fftt 
Slims, 

[0 0 5 2] ifclc, Hi 7 -(il 2 0 Sr#BB lt)tiir 

*6o, 6 i -efi-tix-ett. ±EjUfi«ira»Ri«4ai 

i?^76 0A, 61Ai:TV^^61A, 6 1B^g 

mzft. aisfS3e«3 s a, 3 6 A#iffs*hS]-rsj; 5 

5ta« &W.Wno z kizj:*) TWgm&fttotiZ. 



[0053] z(Dmm\zm\,^btiz>m§:mmw3 5A, 
\z.m&*im\zmf8.£tiT\,*z>&, 01 9\z^-t£?\zyt 

d 1 9 r«8*«3a s *a^«^itt»itf] < <t ? i-be u fttt h 

*ssi 7±^n$ii-sci3&sa*Lv\ i^^ft 
8t3 5A, 3 6 ACD&mmmmtgitmmmte, mi 9 

[0054] z\<d& ote%mmTu\f^mmmz-&^x 

^o-C^§ff^fi3 5 A, 3 6AO^-g:^S^ 
A(7)I/>X^tLEDl 9 <£>JS 3 

6 AOUyXMLED 1 9frh\±2 5MH z CO^r-t V 

[005 5] fit, fig^-li:^(D^S^tT9^t- 
tt. Wx.fi i±THHE««SrJBibL-Cjt*aiSr-3 0 o tf> 
6+3 0° *-C±Jc»ftS-Br, 2fe*HWE«|«l^J:i9«| 
1*7^:7 (flx.tf2° ) 3_t 
TIslte«fl*£ffi»LT3te<ttS:+ 3 0° ^b-3 0° 
Tfc»»*i*\ 4S*|eHE««^J: 9«x.tf*^^ 1 
(«itf,2° ) ^BS-Br, Z(OW]\^ 1~ 4Srl 
5lH]jftf9 5gi-ritc:J:l9_bT*-fp3lc-3-0 o K+3 0 

So 

[0056] 020 j: 5 ^«x.tfa6Sfs mm 3 5 

AT^, a£^fi£lg3 6A?S^02 SMHz^tyt 
K^fe^r^^^ hV^^^^/U^ (BPF) 5 6(cj;i9 
tttiiLT^^, B P F 5 6 Ottl Alt f ^ V^ttBS 5 

[0 0 5 7] ^tC, 021-024 Sr#B8.Lr**ftBME 
Srfi L 5ffi<o**«SrKWr , 5o 02 1 (a) , 02 2 
( a ) RUm 2 3 1 <Di£§:{l 1 0 0 A 

^ 021 (b) , 022 (b) RXim 2 4 
tl$2^f|gfl0 0B^D^a «J5)c0. » 

[0 0 5 8] ^1 COi^gff §£g 1 0 0 Afi, 021 
(a) 5t-Su5ELfcJ: V 71"?* 

ll^LED12*S:*t5«ft8)t» (^7^^^* 
«) 10lh SfeftSHfeSBl 0 1 M^j-LT^tif-^^^ 
^Si^ffSPl 0 2 i. ^7/f7l)7U^2l^PD2 
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tfeas#»i o 3^e>'s«fi-s-sr»f9m-rs««Fs.i o 4 

tfrf 5 R S S I ^*SP 105t 106^ 
IMjgiH 0 7H&tfSifflfE»SRl 0 7V^tt5 0 
[0 0 5 9] !g 2 (6S6S:fS3S« lOOBIi, 121 

( b ) l:*1-J: 0 \zm 1 Oi£§:{f £HB 1 0 0 AtomAn 

**CJN;tTj£A«#jfMLED) 108t, :tf>j££3B 
3t»l 0 8XI±3fcfl*#*Bl 0 lMRttMitSfc 
tfxD.x-Y ^109t, JESflSttffil lOi, 

not 10 3^ (7>A^ Sr»«ttJ: 

«^X.TRS S I a^tfeSBl 0 5 C&O&tff: 
yflll ^W-r^o JEftSHfcfflU 0 8 fcj£ 

ASttlffli l 0 tt* 2 l o o BfRiJ^co^lS: 

it fen, SKoMifgfi o o AtiHt:f*Rttfen-c^ 

[ooeo] ft*3, fBioa»fg«n 
l o OA»tf!R2 0>aSMt*«i o o B<DilWISJte»i 

0 3X11 0 2 2 (a) (b) 51-PD 2 2li 

5«iio3' ^fe<D*sra*-rstt«ic:ia«snTv> 

[0 0 6 1] Jf?2<£>i£§:jf£iBl 0 0 Bt:*3l^T 

14. R*M*1 0.3' OjEffifcteJEagftlflSl 1 Oj&SffSl 
<£>i£§:ff£EB 1 0 0 AC0»ft*3t«Bl 0 1 ^fecoft£rjl; 

as*-rs«t 5t-BE«^n> xsft«*»i o 8ds 

IS 1 (D^mmW 1 0 OAO*A536«1 0 3l:*f LT 

[0 0 6 2] r©jti«m -WfcLtfll© 

^§:ff 3£B l 0 0 A&tffS 2 oaS*« £SB lOOBlt 

mz7k¥mmm 1 o 7 hx vshb»«b lozvia^ 

J^WiUiT, 1 5° EHEpJffiClftS 

*n. W:IMI»#<fB 10 1. 10 3, j£« 

SHfcgBl 0 8&tM£A8#*51 1 0(D#7tM^(^C*^] 

[0 0 6 3] ft*5, $fe£3g#SBl 0 1 (If ^/LED 1 

2^»^7^yy7i/^^ i i cj; owf**-aE 

V>AS*-C*#LT38#;L, SWISftSBl 0 3Ht/<9# 
7^71/^21 (:£ <9S:3tSPl 0 3[:^ttSSfL 
<tt*n^i£v^*<D*S:JlJ6L'C5*-i"a. CCD 

nisM^^ttss 2 ©a««3g« i o o Bft^^^Tt 

»1 0 8TU ± 1 5° a±-C*&#ft»**M4 

S:*tSLED#fflV^iX, JS^S^^l 1 0t:*3i^T 

[0 0 6 4] HI 2 3, B2 4Sr#ittf 1, ffi 

2©SS«3$lllOOA, 1 0 0 B<D«jf^SrRWt-S 0 

i2oM{f^ti o oBtiiiim^ti^ 

^ S^ttlOl, 1 0 3, 1 0 8SW11O©* 



{£B£fetiL. (^r^S 11), Jt£^3S*SFB 
(HLED) 108d:«^M (PLED) 1 0 1 Sr 

^"^(C L Ur^S12) , (HPD) 1 

1 0 ^cfc^Sft^O (X777 P S 1 3) 0 
[0 0 6 5] fife*, fg 1 (7>i£§:ff i£fi 1 0 0 AX'tenm 

^SA$n5t, g • ISftftSl.O Utfl 0 3c03t$S^r 

^si) , if— (o, o) tc^ibL, * 

fc* SfcftS5tffl5 (PPD) 1 0 3<Pg#U^/U0>ft;ttfi 
PPDmax£r TOOHJ ley t y h Ltf-f K 

[0 0 6 6] ::T% -fr— 9^1*, 0 2 9t:^-f<fc 51: 
(0, 0) d»6Ufy^fo»tU S 
«pT1l6(6H4:aii-»f^«:VH\ KTfcSH-J: 5 I:* 2 (£> 
iS*«»«l 0 0B^fe<D*SrS*Lftv^»fr (PPD 
>PPDmint'4l^) Clil^r^/foMf 
5 (^f^S3-»S4-»S3) o &*3, *3»**-e» 
KLTS2(7)MffMl 0 0 B^fe05tSrS*L^V> 
»-&l:i43i7— *^*t?5 Ur^S5^S6) 0 

[0 0 6 7] »2^<f8Il 0 0Bt?li»lSS« 
gfl0 0A^f)(D)fe^§*3 (HPD) HOC 
J: (77-7^3 13^3 14^5 13) . 

~fZ>t (HPD>HPDm i n) , fcft^JtU (HLE 

D) l 0 8«r8)tSt5ii:i:J; 9 ia)S*tt-f t 
<£>Jg l i£Sff SeB l 0 0 Al:*Dfei£5 (^r^Sl 
5) 0 ■ 

[0068] as i oj££ft ass i o oAtiit-fti: 

:.cOfg2(Di£§m^ei 0 0B^feO3t4r*«S*» 
(PPD) 1 0 3f:«fc!9 (PPD>PPDm 

i n) , 3t*fc*sjR 2 <oa6SfS3*« i o o BtD^rftSrft^ 
f:WlU7f^S 3-S 5(:^tf-f»T 

u 7fyys7aT(:iife ::t% *fl**»io 
i^2^Sf&3Sfii 0 OB<0;frftS:G]V>T^S»& 
Cfi, 1 0 3 t^C^Cfi^tl^OT'I 

2tf>i££H$SHl 0 OB^IMl 0 1 frh<D%* 

[0 0 6 9] H 1 <Di£gff ££fi 1 0 OATU JfcV^T?* 
-f»TfifO$*^P PDS:**IP PDma x £ 
ISHL (7r^S 7) , |g 2 t^giff £Efi 1 0 obi: 

»urif-^^T^*afeit, l2^Mif^f ioob 
«Mttioi^^^So 0 ::t\ I2(Z)S 
gif^fii o OBcnpkftftftMi o ia>fe©#lii£fl« 
ftSBl 0 8a>fe<o#;J: 9 u^Hi»Hi:fBv^t^t-r 

[0 0 7 0] 2 <Di£§ff ££B 1 0 OBtli, Jk^lS:* 
£{5 (HPD) 1 1 o t:«t f9 * 1 2ISfS3S« 1 0 0 A^fe 

1 0 0 AO-^— ^^T^*J»fL (77y/Sl6-^Sl 
7) , fcm%L%M (HLED) 108^t7Ct (77 
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^S18) > m^&mz%:m*&W)-tZ> 1*7 

19) 0 &v^»i^s«sgsi o oAfrb&yt&m 

ih%:JtU (PPD) 10 3^J;^)tLT§7fe^^ 

L, WWffiB (O, 0) fc*£»U SttflSftgB 
(PPD) 1 0 3 l^^^t^lP P Dm a x I: 

rooHj icy-fey httf-f^«t5 &Tryf 

S 2 1) . 

[0 0 7 1] ^(7)t-f T'li^lC 1 y T'f o#i 
Ur^S22, S23) , *»«S^»»L-Cal« 

^S24^S25) 0 ^Lt, CCDIr— ^M^fcl^ 
/t^iifs ^S6ftl^/WC#£ t (^"ry^S 2 o / S 2 
2) , m-M^^tU (PLED) 1 0 l^^>l:ttt- 
f^TL Uf^S2 6) , «^S3t«fP (PPD) 
1 0 3<D^tl^/U#£iIft BrUBft^^K^W^JCiiftpT 

[0 0 7 2] f&*\ ^ 1 <Di£g{f 100 Atlt ^ 

y-yy*s siz.^^x z.(Dm2(om^itmW:i o OB^i 
(PLED) l 0 lfrh<D%:&— igmmikfiSk 
ftSMPPD) 1 0 3{z£ (PPD>PP 
Dm ax) . S 2 (D5£Sft3£g 1 0 0 B ^N&TS: 
¥UWU. 3RftS36» (PPD) 1 0 3 ^gftw^asa 

O0BWt>7 M^IBKiftiiB^Sfc^T-y^S 2 {CM 

-So 

[0 0 7 3] 2 <7)i£^{f S£fi 1 0 OBTU * 

(PPD) 1 0 3^§:3tL^</^ii{f pjfg/^u 

y V LT^rOfiBSrfetlL Ur^/S28) , x 

[0 0 7 4] Lfc^ot, ^(OHJE^J^J:4x« % IMg 
A^fg 1 OiHSft^B 1 00A^2 ££B 1 

0 0 B3ftS««BJtB*»CftS35S, ilff ^i-efcot 

[0 0 7 5] mem 2 5Mi2 6 Sr#fla LT±fEHJ£ 

^jic^ft^^i , m2<Dm%:mmw:i o o a. ioob 

1**2 ?>^§:{f $£fi 1 0 0 A, 1 0 0 B 
-mHJ2l (a) (b) l£^1-fc<E>£H — T-fc*), Lfc 
^oT, J££|3£*;SI5 (HLED) 1 0 8fci£**Jt«fB 

(HPD) l l 0 lifg 2 <E>i£§rft3£g l 0 OBfflUco* 

mi f>n> m i ©^sftsi i o o AfflfctiKtt 



[0076] fB 2 (om^mmm i o o B-msas 

#SA£ix5£. £ -^ftSBl 0 1, 1 0 3. 1 0 
tfi l OOjtW^Tk^RVSiiE^^o^ibteffl^*'^^ 
*£SbLT^<DfilB£i£SL Uf77 P S5l) % 

(HLED) 108£ 
«^|*3tSfB (PLED) 10 1^^7Clt 
(HPD) 11 Oia^gMSo ^77 

7 ? S52) 0 

[0 0 7 7] ftfcfr, % 1 CD^ff^g 1 0 0 ATlifl 
a s SA£*x5£. S • mytU l 0 l&tM 0 3to*tti£ 

^S31) \ f-f^fefii (0, 0) IC^SjL. * 
tz, SWISftfflS (PPD) i0 3O$*u^**8 
PPDmax^r TOOHJ Icy t y Mtt-f*- K 
\eWu-*rZ> Ur>7^S32^S33) o tit, 
»g0!lG>1J— ^E— KTii. (PPD) 10 

3 ^ ^/M^tlf WfWlP P Dm a x £ 9 ^ 
#V^l:*O^S*l/^;u*f*lPPDma x t 
L T lEtft-r 5 i i: fc * <offi«JS« Sr |E« L b 
HSr^-TS Ur^S33-S34-S35) c 

[0 0 7 8] tu, £«H***1-Si**:ttPPD 
max^fiitttt^iL (^7^S36^S3 
7) N PPD>PPDmint'^^[;x7^L 

(^T^^S 3 8-+S 3 9) , PPD>PPDmin(D 
2 (Di£g{f g|g 1 0 0B}^lTf-fHT 
*ii*PLT^2^SfI3Sg 1 0 0 B jtffi (P 

LED) 10 3^t)^go Ury/S4 0) 0 f 

[0 0 7 9] * 2 OSISft i£B 1 0 0 B t?fi— £«fRU£ 
(HPD) nota^ f-f^T^ilW 
Mffgfl 0 0 A*»5)0*S:S*t5w bteZ QKBU 
t5t (^75/^853-855) , lEtEffigtC^tttS: 
»»L Ufy^S5 6) . S*ftS*» (PPD) 10 

^^&L (Xt^^S57-S58) , aife rTb! ^-</HJJL 
±<DWr^ia$*'T y'y'S 5 7^r^S 6 6 (Cii 

[0 0 8 0] r<7)i^-^T*fi, IS 1 co^ff SIB 1 0 0 
A^P^tC. mft&ytM (PPD) 10 3(Ofi^ 
^^Wf^ttPPDma x 

^t*l/^f^(|PPDma x £ LTIEt!jH"5 t 

r^S59-^S60) % <b S^cffiP 

PDmax<7)fil(CgftL U7^yS62^S6 

3) . fSl (Dm^mmmi 0 0 Alc:#Ltf-f»TS: 
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[0 0 8 1] f 2^1Slfiil 0 OBXit* m 

M» (PPD) 1 0 3(D^:itl--<^mm-^m^^ 
^</UUT(Dm^^^^y— if LT (^T77'S64^S 
6 5) :^1»TL, ilff p!h6^ U-</UJ^_h 

^C(«ftMai (PLED) lOltt^ J££i 
^^§15 (H LED) 1 0 8^rt7(Cl (^T7^S6 4 
^S6 6) , RMtt (PPD) 10 3(7)Stl/^;U 

asfflfi ^-<^±<Dm^- i^mm ^mvtm ^ ft 9 c* 

r^S67) , {fc>7, ifl^ffiii/^HT^i: 
S68) „ ^r^7 P S6 2i:l^) 0 

[0082] » i (Di^§:ff m& i o o a -en. mn&yt 

g|5(PPD) 10 3(Of)tl/^i^lPPDmax 

«t 9 -®»MM* It v**frlclB 2 «>i£9fc{R3« l 

0 0B(Z)t-f|IT^MJL Uf>yyS40) s 
■e«AS*» (PPD) 1 0 3<7>SJtU^</WSiifB *TtE 

ft<9 Ur^7°S42) ,^f^S3 2IClS 0 
[0 0 8 3] ^CtC, 12 7-13 1 *#flSLT#(MWI 
*ff5±E*«609^?gWSrlftMi-5o 127 (a) 

(b) tt-tix-ett* i ©a&sflrss* i o o a* , ib2cd 

Mff^tl OOB' ^L, 12 8(112 7(7)4^1'] 
$fc#g#SBl O 3 a £f¥£0t-f 12 9(112 80 4 
»ft§»10 3a^«l^U 13 
5, 1 3 6 fi^^tli 1 Oiggff gf 1 0 0 A' . ft 
2'OMffiMl 0 0B' ©||^-M^L N 13 
7, i 3 8 [i^n?tt» 1 ^MflSl 1 0 0 A ' , m 

[0 0 8 4] - <Bg*0y-cii, m i i o o 

A' ? %i2<Dvk§:mm&i 0 0 B' 12i(:ft 

U<*tJ:5^**iB* J 2x2 (If r i j ~ T4 j ) 

■C4»|JSilfc*«3t»l 0 3 a^ffiV^tl, 
^©4»«IWi**»l 0 3 a©#«a«*3»^-f^^ 
111^ LTittRMlCR S S I 1 0 5 \ZAJJ~*I 

gg^, ^7t, CL<D4oO{f^(D^/&{f^^fgfll 0 4 

»H*f::J*IE (if— #) 1-Swfc3&S"C*SJ:5t-«***L 
TV^ 0 ft*5. ffco»rt«B*tttH2 1 te* -rt^irl^— 

[0 0 8 5] 128 RUM 2 9 Sr#fiB LT C 4 
£}§3tg{5 10 3a ^IfeP^-r^o 129 0 

§3tt-A^i2 8 (a) ICf i-± 5tCif»*WCfc*»-fr 

(a^o^tttft-^w^/u r i j - r 4 j nra— ^ft 

0, Lfc#ot, ^ft***— RttHBTfcSo ft!L*\ l 

2 8 (b) {^i-xo^^mx^miB^u^ 



128 (c) {ZTjk-rx ? ^yt^mxn^mm^-^ 

^ji- r 3 j «t 9&fctif§-5§*w<^ r i j ^^t<> 
r 2 j £9 T4j as*#v^-c. f2j t r 3 j 
* * < ft 5 i 5 fcftttSr^fri** ^ So 

[0 0 8 6] Lt#ot, afi ««F*L< 

5*cLT4##JJWlg#ffii o 3 a co4 

<ft3J:5^ Xfllt^ r i j irifi<5< J; 5t-*tt4r* 
jE-TSr ^SCJ: S3fe« 1 0 3 a <0#*«:**;ift*fll 

EfclciaW i-a c t *s-c# So 

[0087] 130, 131 {Z^tl^rtlTfk'tm 1 
ffill 00A\ ff|2<7>i£§:{f^§l 00B'. 
iiHtjaiL/cl2 3, i24l:mit^^ 13 0^f 
f^77/S71-S79, S 8 2 fill 2 3 , 
13 1 tCf "T^x y^S 91-S105, S10 
9 (11 2 4 irH — T**>6o *L"C, Ctf)lWC(l, ilff 
^IMli^^<bi3 Ot-f t^f^T'S 8 0K*5^ 

W*ftS*»l 0 3 a©4o©«ffe*=?U M^L 

[0 0 8 8] ^7t, 13 2. 13 3 ic-tft-?*^ 1 
(JOi^Sff^M 1 0 0 A* , * 2 <OiS&a«ftll 1 0 0 B' 
cOftf^JiHuiE Lfcl2 5, 12 6 l£*f-/&LT*3 1) . 13 
2(^fXTy7 B Slll-S12 1, S 1 24(112 
5 tmm — > 13 2fCf t^ry/S 1 3 1 — S 

14 5. S 1 4 9 110 2 5 £|s] — "CfcSo ^tt, CcO 

ibf^xfi, a««r«ttifi^*st*i^a5Sfi3g«i o 

OA' (113 2 Kf-f-^T^^S 1 2 2f^*5V^T. * 
fc, l2CDM)fgH0 0B' (113 3lZ^-r*zry 
/S146 |C*3V^T4^flJ3fc^lS*ffl 10 3a (7)4o<7) 

[0 0 8 9] 134-136 «r#flR LT_bfE^ 1 

(Dm&itmW: 100A^2 <05§S:ff 100B CD;ft 

*B8»*:RWi-6. 1 3 4 fcf J: 5 l 

0 l fcS**fB l 0 3^1^11^11 00Ad:l2 

©aswtKiti o oB#i:n-©Ei©«*, -rft^ib 

13 5 fC* i-«t?tt38*« 1 0 1 GD_ht£g3te$B 10 3^ 
ia«*tLTV^»^s 0 1 ^S^gpi 0 3(D% 

m*Wm^Z>^bftX+%-?, ^it^r <ir{cftSo 
[0 0 9 0] LfctfoT. {5(-^2(0^§:{f^mi 0 0 
B ^1 3 4 tCf t-Wu»Ott:«lCifi<5ttfc»^^tt, ^ 2 
CO^m^e 1 0 0 BOS:7tgp 10 3 03t**35 s » 1 

&mmw i ooA^tti o i ^3twtc-scL^^t 
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